


MNOACHUTEJIBbHAS 3AIINCKA

OcHOBY MOIX0/0B K pa3paboTke mpumMepHoil pabdoueit mporpammel COO 1o XuMuu, K
OTIpeieNIeHUI0 O0IIel CTpaTeru 00y4eHUs, BOCIUTAHUS M Pa3BUTHsI 00YJaIOLINXCSl CPEACTBAMHU
yueOHOro mpenmera «Xumus» s 10—12 kmaccoB Ha 0a30BOM ypOBHE COCTABHIIU
koHuentyanbabie nojoxenus @I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJIEH, COIEpIKaHHS,
pe3yNnbTaToB 00y4YeHHs U TPeOOBAaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

B cooTrBercTBMM ¢ JaHHBIMH TIOJIOXKEHUsMH padouas mporpamma COO (6a30BbIi
YPOBEHB): yCTaHABJIMBAET 0053aTeIbHOE (MHBAPUAHTHOE) MPEAMETHOE COJIEpKAHUE, ONpeIeseT
KOJIMYECTBEHHBIE M KAUECTBEHHBIE €r0 XapaKTEPUCTUKU Ha KaXKJIOM dTare M3y4eHUs MperIMeTa,
npeaycMaTpuBaeT MPHHLIUIB CTPYKTYPUPOBAHHS COACP)KAHUS W PACIpPENeNeHUs] €ro 1o
KJlaccaM, OCHOBHBIM pa3jiellaM M TeMaM Kypca;, HaT pacrpenesieHHe Y4eOHBIX YacoB IO
TEMAaTUYECKUM pa3J/ielaM, PEKOMEHIyeT IOCIeJ0BATEIbHOCTD N3YUEHHsSI OT/IEIBHBIX TEM Kypca ¢
y4€TOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH Yy4eOHOTo Ipolecca,
BO3pacTHBIX ocoOeHHocTel ywammxcs 10—12 kiaccoB; Ja€T METOIWYECKYI0 WHTEPIPETAIHIO
Henel u3y4eHus npeaMeTa Ha YPOBHE: COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPETHETO OOIIETO
o0pa3oBaHMs, COJECPKATEIbHON XapaKTePUCTUKH IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
OCHOBHOI 00pa3oBaTeNnbHON NporpaMMbl cpefaHero oOmiero o0pa3oBaHusi (JTHMYHOCTHBIX,
METaINpeIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHON JESTEIHHOCTH
y4eHHKa MO0 OCBOCHHUIO cojepkaHus mpeamera. [1o Bcem Ha3BaHHBIM MO3UIMAM B MPOTpaMMe
coOuro/IeHa MPEEMCTBEHHOCTh € pabodell mporpaMMoil OCHOBHOTO OOIIEro 0Opa3oBaHHs IO
xumuH (Uit 8—9 KiraccoB 00pa3oBaTeIbHBIX OPTaHU3alnii, 0a30BBII YPOBEHB).

JlanHasi mporpamMma SBIISIETCS OPUEHTHUPOM JJIsi COCTaBJICHHS pabdO4YuX MPOrpaMM,
aBTOPbl  KOTOPBIX ~ MOTYT TMPEMAJIOXKUTHh CBOM  MOAXOA K  CTPYKTYPHUPOBaHHIO U
MOCIIE0BATEIbHOCTU U3YUYCHHUS y4eOHOro Marepuana, a TakkKe CBOE BUACHHE OTHOCHUTEIHHO
BO3MO>XHOCTH BbIOOpa BapUaTUBHOM COCTAaBISIOUICH COJEp>KaHUS MpeIMeTa JOMOTHUTEIbHO K
00s13aTeNnbHOM (MHBAPHAHTHOI ) YaCTH €ro COJIePiKaHus.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «XUMMU D

XuMuyeckoe 00pa3oBaHUE, IOJyYa€MOE€ BBITYCKHUKAMU CpEIHEW UIKOJIbI, SIBJISIETCS
HEOTHEMJIEMOH 4acThi0 MX 00pa30BaHHOCTH. OHO CIYXHT 3aBEPIIAIOLIUM 3TAllOM pealu3aliy
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOYEBBIX LIEHHOCTEW, MPUCYIIMX II€JIOCTHON
cUcTeMe XMMUYECKOro 0O0pa30BaHUsS. DTH LIEHHOCTH KacaroTcs MO3HAHHWS 3aKOHOB NPHUPOJIBL,
(dopMHpOBaHUS MHMPOBO33pEHHMS U OOLIeH KyJabTypbl 4YeloBeKa, a TaKXKe HKOJOTHYECKH
000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBbIO M MIPUPOJIHOMN cpeze. Peannzyercs xumMudeckoe
o0pa3oBaHUE Y4alIMXCsl CpelHEH IIKOIbl CpeACTBAMHM Y4eOHOro mpeaMera «XUMHUs»,
coJiep)KaHuEe U MOCTPOEHUE KOTOPOTO ONpeAesieHbl B MPOrpaMMe C YYETOM CIEUU(PUKU HAyKH
XUMHUH, €€ 3HaYeHHUs B MO3HAHWU MPHUPOJABI U B MAaTEPUAIbHOM >KHW3HM OOIECTBA, a TAaKXKE C
y4€TOM OOIUX IeJel M MPUHIIUIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI
cpenHero obmiero oopazosanus B Poccuiickoit ®@eaepanuu. Tak, Hanpumep, npu GopMUPOBAHUN
coJiepKaHusl mpeaMera «XHUMHS» YUTEHBI CIEAYIOIIME MOJO0XKEeHUs O crneuupuKe U 3HaYeHUU
HayKH XUMUU:

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0coOyi0 poJjib B COBPEMEHHOM
UBWIN3ALUHN, B CO3JaHUU HOBOW 0a3bl MaTepHallbHOW KyiabTypbl. OHa BHOCHUT CBOHM BKJIaJ B
(dbopMupOBaHKE PAllMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYy)KaroIlleM MHUpPEe KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPoe GOpMUPYETCS B XUMUU
Ha OCHOBE IIOHMMAaHHMs BEIIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHMSI B3aMMOCBSI3U



MeX1y CTPOCHHUEM BEIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3aUMOJEHCTBYS C JPYrUMU €CTECTBEHHBIMM HAayKaMH, XHMHs cCTala
HEOTHEMJIEMON YacThIO MHPOBOW KYJIbTYPHI, HEOOXOIUMBIM YCIOBHEM YCIICIIHOIO Tpyna W
JKU3HU KaxJI0ro wieHa obmiectBa. CoBpeMeHHasi XMMUS KaK HayKa CO3HJaTeNbHAsl, KaK HayKa
BBICOKMX TEXHOJIOTHH HAIlpaBJICHA HA PEUICHUE TNIOOATBHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS
YeJIOBEYeCTBA — CBHIPbEBOM, HHEPreTHUECKOM, MUIIEBOW, SKOJOTMYEeCKONW Oe30MmacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBerctBuM ¢ o0mmmu 1emsiMu o npuHnunamu COO  comepikaHue mpeaMera
«Xumus» (10—12 xmaccel, 6a30BbIi yPOBEHb H3YUYCHHUS) OPUEHTUPOBAHO MPEUMYIIICCTBEHHO Ha
OOIIEKYIbTYpPHYIO ~ TIOJTOTOBKY  OOYyYaroImMXcs, HEOOXOAMMYIO UM Ui  BBIPaOOTKHU
MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO BKJIOUYEHUSI B KU3Hb COLMUYMA, MPOAOIKEHUS
00pa30oBaHMs B pa3IMIHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XHMHUCH.

CocrapnsiromuMu  TipeMeTa «XuMUs» SBISIOTCS 0a30Bble Kypchl — «Opranndeckas
xumus» U «O01as U HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpP>KaHUs KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH MO0 HEOPTaHUYECKOW XUMUH (C BKJIIOUEHHUEM
3HaHUU U3 OOUIeW XUMHMU) U OpraHuveckord XxumMuu. PopMUpoOBaHUE TAHHOW CHCTEMBI 3HAHUI
OpU W3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOXXKHOCTh PACCMOTPEHHsI BCEr0 MHOrooOpasus
BELIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB ¥ TEOPUN XUMUH.

CrpykTypa coaepkanus KypcoB — «Oprannueckas xumus» U «OO0111as 1 Heopraumieckas
XUMUS» chopMHEpOBaHA B MPOTrpaMMe Ha OCHOBE CHUCTEMHOIO MOAXO0Ja K U3YYCHHUIO YIeOHOTO
MaTepuaia U o0yCIOBJICHa UCTOPHUYESCKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUHN HA ONMPEACIEHHBIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypce OPraHUYECKON XMMHH BEIIeCTBA pacCMaTpUBAIOTCS Ha
YPOBHE KJIACCHYECKON TEOpUHU CTPOEHHUS OpPraHWYeCKUX COCIMHEHUH, a TakKe Ha YpOBHE
CTEPEOXUMUYECKUX U DJIEKTPOHHBIX TMPEJCTaBIeHUN O CcTpoeHuH BemlecTB. CBeneHuss 00
M3y4aeMbIX B Kypce BEIIeCTBaX /JalOTCI B PAa3BUTUU — OT YIVIEBOAOPOJOB IO CIOXKHBIX
OMOJIOTUYECKH aKTHBHBIX COCAMHEHMN. B Kypce opraHMueckodl XMMHUU TOJIY4YaloT Pa3BUTHUE
chopMupOBaHHBIE B OCHOBHOM IIKOJIE TIEPBOHAYATBHBIE TIPEACTABICHHUS O XUMUYECKOU CBSI3H,
KJIACCU(PDMKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT WX CTPOCHHUS, O
XUMHUYECKOW PEaKIUU.

[Tox HOBBIM yrioM 3peHHs B TpeaMere «XuMmus» 0a3z0BOTO YpPOBHS paccMaTpPHUBACTCS
W3YYEHHBIII B OCHOBHOM IIKOJIE TEOPETUYECKHI Marepual U (aKTOJIOTMYECKHUE CBEICHHUS O
BEIIeCTBaX M XMMHUYECKON peakmuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMHUSD» YYallUMCSl MPEIOCTaBISETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHHUE NEPUOJUYECKOTO
3aKOHA C OOIETEOPETUYECKUX M METOJOJIOTMUECKUX TMO3ULUN, TIy0Ke MOHITh UCTOPUYECKOE
n3MeHeHue QYHKIMN 3TOTO 3aK0OHa — OT 0000MIaroIIei 10 0OBSICHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHMNA O BaXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX H
MPUMEHEHHUH, a TAKKE 0 XUMHUYECKUX PEAKIUsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
nomonHsercs B Kypcax 10—12  kimaccoB  3NeMEHTaMH  COACPXKAHHS, HMCIOIIMMH
KYJIBTYPOJIOTHUECKUA M TPUKIAAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAHHIO
B3aUMOCBSI3M XUMHUU C JPYTUMH HayKaMH, PACKpBIBAIOT €€ poJib B MO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBKEHUS K TPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMMHH, TTOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICTUBATh WH()OPMAIIUIO W MPUMEHSTH €€ NJisi TIOTIOJTHEHUS 3HAHWM, PEIICHUs
WHTEJUICKTYaJIbHBIX M OKCIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7ad. B memom conmepxkaHue
ydaeOHOro mpeaMera «XUMHUs TaHHOTO YPOBHS U3YYCHHUS! OPUEHTHPOBAHO HA (JOPMHUPOBAHUE Y



y4almxcsi MHUPOBO33PEHUYECKON OCHOBBI ISl NMOHMMAHUS (QHUIOCO(MCKUX HAEH, TaKUX Kak:
MaTepHaIbHOE eIMHCTBO HEOPTaHWYECKOTO M OPraHUYEeCKOro MHUpa, 00yCIOBICHHOCTbh CBOWCTB
BEIIECTB MX COCTAaBOM U CTPOCHUEM, I03HABAEMOCTH MPUPOIHBIX SBJICHUH ITyTEM SKCIIEPUMEHTA
U PELICHUS NPOTUBOPEUYMH MEXKIy HOBBIMU (PAaKTaMHU U TEOPETUUYECKUMH MPEIINOCHUIKAMH,
OCO3HAHHUE POJM XUMHHU B PELICHUU HKOJOTMYECKUX IMPOOJIEM, a Takke IpoliieM cOepexeHHs
SHEPreTHYECKUX PECYPCOB, CHIPHS, CO3AaHMU HOBBIX TEXHOJOTHI  MaTEPHAIIOB.

B mmane pemreHus 3aja4 BOCHHMTAHHS, Pa3BUTUS W COLMAIM3AIMU  O0yYarOUIMXCS
NPUHATBIE MPOTPAMMON HOAXOIBl K ONPENEICHHIO COACPXKAHUS M TIOCTPOCHHS IpeaMeTa
npeaycMaTpuBaoT (JOPMHUPOBAHHE y YUAIIUXCSl YHUBEPCAIBHBIX yUEOHBIX JEUCTBHNA, MMEIOIINX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MPoOeM, MOUCKa, aHa3a U
o0paboTku uH(POpPMAIUK, HEOOXOMUMBIX IS TMPHOOPETCHHS OIBITa TMPAKTHUYECKOW H
UCCIIEIOBATEIbCKON ACATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHUH.

HEJIA U 3AJAYU YYEBHOI'O IPEJIMETA «XUMHUS»

B mpaktuke mpenojaBaHMs XMMHMHM Kak B OCHOBHOM, Tak W B CpelHEH ILIKOJe, NpU
OIpENIeIEHUN COJIepKATEIbHON XapaKTEepUCTHKHM IeJiell M3ydeHHUs IpeaMeTa HallpaBlICHUEM
HEPBOCTENICHHON 3HAYMMOCTH TPAAMLIMOHHO MpPU3HAETCS (POPMUPOBAHME OCHOB XMMHYECKOH
HayKH Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKON JESTEIbHOCTH UYeJIOBEKa U
KaK OJHOrO M3 KOMIIOHEHTOB MMPOBOW KyJabTypbl. C METOAMYECKON TOUKM 3pEHUS TaKOU
HOJXO/JI K ONPEAEICHUIO 1IeJIel U3YUEHUs ITPEeIMETA SIBJISIETCS BIIOJIHE OIPABIAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUsl IVIAaBHBIMU LEISIMM U3YYEHUS NpeaAMeTa «XUMHUsi» B
CpelHel 1IKoJe Ha 0a30BOM YpOBHE SIBJISIOTCS:

¢dbopMHpOBaHHE CHUCTEMbl XHMHUYECKHX 3HAaHMH Kak BakKHEHIIEeH cocTaBistoIIen
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B OCHOBE KOTOPOM JIeKaT KIIIOYEBbIC IOHATHS,
(byHaaMeHTallbHbIE 3aKOHBI U TEOPUU XMMHUH, OCBOGHHUE SI3bIKa HAYKH, YCBOCHHE W IIOHUMAaHHE
CYIIHOCTH JOCTYITHBIX 0000IEHNI MUPOBO33PEHUECKOIO XapaKTepa, 03HAKOMIIEHUE C UCTOpUEH
UX Pa3BUTHS U CTAaHOBIICHMS,

(GbopMHpOBaHHUE U PA3BUTHUE MPEICTABICHUM O HAYYHBIX METOJAaX MO3HAHHS BELIECTB U
XUMHUYECKHX peaklUi, HEOOXOAUMBIX AJisi NMPUOOPETEHUsS YMEHUN OPHUEHTUPOBATHCS B MHpPE
BEUIECTB M XUMHYECKHMX SIBJICHHUN, HMEIOIIMX MECTO B MpPHUPOJE, B TNPAKTHUECKOH U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHMH U CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOJEHUEM H
O00BSICHEHHEM XHMHYECKOT0 3KCIIEPUMEHTa, COOJIOCHUEM MpaBUi 0€30MacHOro OOpalleHus ¢
BELIECTBAMH.

Hapsiny ¢ aTum copepxaTenbHas XapaKTepUCTHKA LEJIed U 3aJa4 U3Y4YEeHHs NpEeIMETa B
porpaMMe yTOYyHeHa U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMU B CHCTEME
obmero cpeaHero oopazoanusi. CeroHs B MPernoJaBaHUA XUMUU B OOJIBIIEH CTETIEHH OTIAETCS
IPEIIOYTEeHUE MPAKTUUECKON KOMIIOHEHTE COJep)KaHUs OOy4YeHMs, OpPHUEHTHUPOBAHHOM Ha
MOJIFOTOBKY BBIMMYCKHHMKA INIKOJBI, BJAACIOIIEr0 HE HAOOpOM 3HAHUM, a (YHKIHOHAIbHON
IPaMOTHOCTBIO, TO €CTh CIIOCO0AaMM M YMEHUSIMH aKTUBHOTO IMOJY4YE€HUS 3HAHUN U MPUMEHEHUS
UX B pEJIbHOM JKHU3HU JUIsl PEIICHUS TPAKTUUECKUX 3a/au.

B oroil cBA3M mnpu U3ydeHMM MNpeaMeTra «XUMHUS» JTOMUHHUPYIOLIEE 3HAYCHHE
nproOpeTaroT TaKKue el U 33auu, KaK:

ajanrtanus oOydYaloIIMXCS K  YCJIOBMSIM JMHAMHUYHO  pa3BHBAIOUIETOCS  MUDA,
dbopMupOBaHHE HHTEJUIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY NPUHATHIO TPAMOTHBIX pELIEHHH B KOHKPETHBIX



’KH3HCHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMCHECHHUEM;

¢dopmupoBaHre y OOYYAIOIIMXCS KIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
HMCIOIIUX YHUBCPCAJIBHOC 3HAUCHUC IJIA PA3JIMYHBIX BUAOB ACATCIIbHOCTU: PCUICHUA HpO6JICM,
MOWCKa, aHaM3a W 00paboTku WHGOpPMAMK, HEOOXOMUMBIX IS MPHOOPETECHUsS OIbITa
ACATCIIBHOCTH, KOTOPAasA 3aHUMACT BAXXHOC MCCTO B IMO3HAHHMU XMMHHU, a4 TAKKC IJIA OLICHKHU C
MIO3HIIAN YKOJIOTHYECKOM O€30IMaCHOCTH XapaKTepa BIUSHUS BEIIECTB H XUMHUYECKUX MPOIECCOB
Ha OpraHM3M YeJIOBEeKa U MPUPOIHYIO CPEILY;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTEIICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4aromuxcsi: CHOCOOHOCTH CaMOCTOSITEIbHO TMPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBUHU C )XKN3HCHHBIMU HOTpC6HOCT$IMI/I, HCIIOJIB30BaTh COBPCMCHHBIC I/IH(I)OpMaI_II/IOHHBIe
TEXHOJIOTUH ISl IOMCKA M aHAJIM3a Y4eOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUN XUMUYECKOTO
COJICPKAHUS;

dbopMUpOBaHHE ¥ pa3BUTHE Y OOYYAIOIIUXCS AaCCOIMATUBHOTO W JIOTHYECKOTO
MBIIUICHHS,  HAOJIOJAATENbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE  OCOOEHHO
HEOOXO/IMMBI, B YACTHOCTH, TPH IJIAHUPOBAHUU U TPOBEICHUH XUMHUYECKOTO IKCICPUMEHTA; 6
BOCIIUTAHHE Y O0YYArOIIUXCS YOKIEHHOCTH B T'YMAaHHCTUYECKOW HAINPABICHHOCTH XUMHH, €€
BRXHOM pOJIM B PEHICHUH IIOOATBHBIX MPOOJIEM pPAlMOHAIBHOTO IPHUPOJIONOIE30BaHUS,
IOMMOJIHCHUA SHEPIETUUCCKUX PCCYPCOB U COXPAHCHUA IMPUPOIHOI0 paBHOBECUA; OCO3HAHHA
HEOOXOMMOCTH OEpEeKHOTO0 OTHOMICHWS K TMPHPOJE W CBOEMY 3I0POBBIO, a TaKxkKe
IPUOOPETEHUS OIbITA UCITIONIb30BAHMSI MOTYYEHHbBIX 3HAHUM JUIsl IPUHATHUS TPAMOTHBIX PELLIEHUIN
B CHUTyaluiX, CBA3AHHBIX C XUMHWYCCKUMU SBJICHUSIMU. HGHI/I M 3aJa4d HU3Y4YCHUA NPCAMETA
«XUMUS» TONYYHIH TOIPOOHYI0 METOJMUYECKYH HWHTEPIPETAIMIO B pasjelic MpOorpamMmbl
«[Inanupyemble pe3yibTaThl OCBOCHHUS TIpeAMETay», Ojaromaps uYeMy oOecneueHo 4YETKOoe
NpPEJCTAaBICHUE O TOM, Kakue 3HAHWS M yYMEHHUS HMMEIOT INMPSIMOE OTHOIICHHE K pealn3aluu
KOHKPETHOM IICJTH.

MECTO YYEBHOT O ITIPEJIMETA «XUMUWS» B YUEBHOM IIVTIAHE
B cucreme cpeanero obmiero oOpa3oBaHus «XHMHs», U3ydyaeMmas Ha 0a30BOM YpPOBHE,
npu3HaHa o00sA3aTelNbHBIM YYEOHBIM IPEIMETOM, BXOISIIMM B COCTaB NpEeIMETHOW 00yacTu
«EcTecTBeHHBIC HAyKM». YUeOHBIM IUIAHOM Ha €€ n3ydeHue oTBeaeHo 105 yueOHbIX 9acos, 1o 1
yacy B Hezenmo B 10, 11 u 12 knaccax cooTBETCTBEHHO. B TeMaTnyeckoM MiIaHUPOBAaHUU yKa3aH
pe3epB yuyeOHOro BpEMEHH, KOTOPOEe PEKOMEHAYeTCs AJIsl peal3alii aBTOPCKUX IMOAXO0J0B MO
UCIIOJIb30BaHUIO Pa3HOOOPa3HBIX (OPM OpraHM3aLUU Y4eOHOr o mpoliecca.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITIPEIMETA
«XHUMMUSA»
®I'OC ycraHnaBiMBaeT TpeOOBaHMS K pe3ysibTaTaM OCBOEHHUS 00y4YaroUIMMUCS IPOrpaMM
cpenHero obmero 00pazoBaHUs  (JIMUHOCTHBIM, METANpPEAMETHBIM U MPEAMETHBIM).
Hayunomeroanueckoil OCHOBOM [UIsi pa3pabOTKU IUIAHMPYEMBIX PE3yJIbTaTOB OCBOCHHS
IIPOrpaMM CpeHEro 00IIer0 00pa30BaHus ABJISETCS CUCTEMHO-/IEATEIbHOCTHBIA MOIXO/I.

JIMYHOCTHBIE PE3YJIbTATHBI
B cooTrBeTrcTBUH C CHCTEMHO-AEATENBHOCTHBIM IOJAXOAOM B CTPYKTYPE JMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeaMeTra «XHUMHUS» Ha YPOBHE CpeaHero oomero oobpazoBaHUs
BBIJICTIEHBI CIIEAYIOIIME COCTABIISIOLINE:
OCO3HaHUE O0YYAIOIIUMHUCS POCCHUICKON TPaKIAHCKOW MIEHTUYHOCTH — TOTOBHOCTH K



CaMOpPa3BUTHIO, CAMOCTOSATENBHOCTH M CaAMOOIIPEACICHUIO;

HaJIM4YMe MOTHUBALIUU K O0YYEHUIO;

LIE€JICHAIIPaBJICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHHUI JINYHOCTH HAa OCHOBE KIIFOUEBBIX
[IEHHOCTEW ¥ UCTOPUYECKUX TPATUIUN 0a30BOM HAYKU XMMUHU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIuXcs PYKOBOICTBOBAThCS B CBOCH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPUCYLIIMMH LEJIOCTHOM CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HaJIMYME MPABOCO3HAHUS SKOJIOIMYECKOH KYyJIbTYpbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTb JKU3HECHHBIE IIAHBI.

JIn4HOCTHBIE pE3yJabTaThl OCBOEHMS IpeaMera «XHMHs» JOCTUTaloTCsi B €AMHCTBE
yueOHOM M BOCHMTATENbHOW  JeATenbHOCTH  OpraHuszauud B~ COOTBETCTBUU €
T'YMaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMU U HJcallaMu
POCCHIICKOTO TpakTaHCKOTO OOIIECTBa, MPHUHATHIMA B OOIIECTBE HOPMaMH U IPaBUIAMHU
IIOBEJICHUS, CIIOCOOCTBYIOIIMMH IpOLIECCAaM CAaMOIIO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOI'O
CTAHOBJICHUS JINYHOCTU O0YYarOIUXCA.

JIMYHOCTHBIE Pe3ybTAThl OCBOCHMSI IIPEAMETa «XUMUS» OTpaxaroT cHOPMUPOBAHHOCTD
ONbITa I[O3HABATEIbHOM M MPAKTHUYECKOW JESITENbHOCTH OOy4YalolmMXCs [0 peaau3aliu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

I'pasknaHcKoro BoCnMTaAHUSA:

OCO3HaHHUs 00Y4YaIOLIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB U 00SI3aHHOCTEH, YBaXKCHUS
K 3aKOHY M IIPAaBOIIOPSIIKY;

IIPEJCTABICHUS] O COLMAJIBHBIX HOPMAaxX M IpaBWIaX MEXINYHOCTHBIX OTHOUICHUH B
KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JESITEIbHOCTH IIPU CO3/IaHUH YUEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [T03HABATENIbHBIX 33124, BBINOJIHEHUN XUMUUYECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTH TMOHMMAaTh ¥ NPUHUMATh MOTHUBBI, HaMEpPEHMs, JIOTUKY U apryMEHTHI
JIPYTUX IPU aHAINU3€ Pa3IUYHbIX BUJIOB Y4eOHOH 1eATENbHOCTH;

IIaTrproTHYeCcKOro BOCIIMTAHMS:

LIEHHOCTHOTO OTHOIIECHHS K MCTOPUYECKOMY M HAay4HOMY HACIEINIO OTEYECTBEHHOU
XUMUH;

yBa)KEHHUsI K IPOLIECCY TBOpPUECTBAa B 0OOJACTH TEOPUM M MPAKTUUYECKOTO NPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHIXKEHHsS] HAyKH €CTh Pe3yJIbTaT JUIMTENIbHBIX HaOI0JCHUH,
KPOIIOTJIUBBIX JKCIIEPUMEHTAIBLHBIX ITIOMCKOB, IOCTOSHHOIO TPY/Ja YUYEHBIX U IIPAKTUKOB;

UHTEpeCa M II03HABAaTEIbHBIX MOTHUBOB B IIOJYyYEHUH U IOCIEAYIOLIEM aHaIu3e
MH(pOpPMaLIMU O NMEPEIOBBIX JOCTHKEHUAX COBPEMEHHONW OTEUECTBEHHOW XUMHUH;

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYallMH, CBS3aHHBIE C XWUMHYECKUMHU SIBICHUSIMH, H
MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

TOTOBHOCTU OLIEHHUBAaTh CBOE IOBEJIEHHE M TOCTYNKM CBOMX TOBApHUILIEH C MO3UIUHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUNA 3TUX MOCTYIIKOB;



®opMuUpOBaHUS KYJbTYPbI 310POBbSI:

MOHUMAHUS IIEHHOCTEH 370poBOro W Oe3omacHOro oOpas3a KHU3HU; HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

cOONrOICHHST MpaBuil 0E30MacHOr0 OOpAaIeHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU JI€ATEIbHOCTH;

MOHUMAHUS LIEHHOCTH TMpPaBUJ HHAWBUIYAJbHOTO M KOJUIEKTUBHOTO 0€3011acHOrO
MOBE/ICHUS B CUTYAIUSX, YTPOKAOIIMX 3JOPOBBIO U JKU3HU JIIOJCH; OCO3HAHMSI MOCIEIACTBUI U
HENPUSTUS BPEAHbBIX MIPUBBIYEK (YIIOTPEOICHUS aIKOTr0Jisl, HAPKOTUKOB, KypeHus);

TpyaoBoro BOCIMTAHUSA:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HCCIIEIOBATEIbCKONW JIEATEIHHOCTH,
0OIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTHX BUJAX NEATCIBHOCTH;

YCTAaHOBKM Ha AKTHBHOC Y4YaCTHUC B PCHICHHU MNPAKTHYCCKUX 3aday COLII/IaHBHOfI
HATPABIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

MHTEpeca K MPaKTHYECKOMY H3Y4YeHHIO Mpodeccuil pa3iuyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYIY, JIOISIM TPyia U pe3yibTaTaM TPYAOBOH A€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBHUIYaTbHOM TPaeKTOPUU OOpa30BaHUA,
Oynymei mpodeccuu U peaau3anuu COOCTBEHHBIX XHU3HEHHBIX ITUTAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa,

IKO0JIOTHYECKOI0 BOCIIUTAHNS:

9KOJIOTMUYECKHU 11€1€CO00Pa3HOro OTHOLIEHUS K IPUPOJIE, KAaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MIOHMMAaHMs II100aJIBHOI0 XapaKTepa HKOJOTMUECKUX MPOo0IIeM, BIUSAHUS S3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUAIBHON CPEBL;

0CO3HaHMs HEOOXOAMMOCTH MCIIOJIBb30BaHMS JOCTHXKEHUM XUMUH JJIS1 PEIIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

aKTUBHOTO HENpUATUS AECUCTBUU, MPUHOCSIINX BPEJ OKpYKalolled MpUpOIHOHN cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKHUE IMOCIEACTBUS MPEeIPUHUMAEMbIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJIM4YUsl Pa3BUTOrO SKOJOTHYECKOIO MBIIIJICHHS, SKOJIOTHYECKON KYJIbTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS MMM B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHOMN M COLIMATIbHOM MPaKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOpoOoHH;

IleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPaKTUKH;

NOHMMAaHUs cHenuuKd XMMHUHM KaK HayKd, OCO3HaHUs €€ poiau B (OpMHPOBaHUU
paIoHaIbHOIO HAYYHOI'O MBILIUIEHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEACTaBICHHS 00 OKpYKaroleM
MHUpE KaK O €JUHCTBE IMPUPOJbI U YEIOBEKA, B IMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEU H
peLeHnH mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JJIs1 COBPEMEHHOM IMBHIIM3AIMM: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOW POJIM B CO3/1aHUM HOBOW 0a3bl MaTepUalbHOM
KYJIBTYpBI, PEIIEHUH TTI00aIbHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM,



SHEPreTHYECKOM, THUIIEBONM M DKOJOTHYECKON O€30MacHOCTH, B pa3BUTHUH MEIUIIHHEI,
o0ecreYeHn: yCIOBHA yCIIEUTHOTO TPYAa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO WiIeHA
00111eCTBA;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOAOB IIO3HaHUS,
UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4acMble 3HAHUS LIS
aHaM3a W OOBSCHEHHUS SIBICHHI OKPYXAIOIIEro MUPAa M MPOUCXOISAIMX B HEM H3MCHCHUH;
YMEHHSI 1e71aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB U MMEIOIIMXCS JAHHBIX
C IEJIBIO MOJIYYCHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO HUCIIOJIb30BaTh XUMUYECKUE 3HAHMS JJIsI PEIICHUS TPpoOieM
B PCATbHBIX )KHU3HCHHBIX CUTYAIIHSX;

UHTEpeca K MO3HAHUIO U UCCIICI0BATEIILCKOM e TeITbHOCTH,

TOTOBHOCTH ¥ CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH 110 XHMHHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCGHHOCTSAM TpyAa B pa3iIuyHbIX cdepax mpodheccHoHaIbHOM
JESTCIIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDI

MertamnpeaMeTHbIe pe3yJIbTaThl OCBOCHHS Y4eOHOTO mpenMeTa «XHMHUS» Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT: 3HAYUMBIE IS (OPMHPOBAHUS MHPOBO33PEHHS
00yYaroIUXCsl MeXIUCIUILTUHAPHBIC (MEKIPEIMETHBIC) O0IICHAYYHbIC TIOHSITHS, OTPAXKAIOIIIEC
[EJIOCTHOCTh HAYYHOH KapTUHBI MUPAa M CHEHU(PHUKY METOJOB IO3HAHHS, WCIOJIb3yEeMBIX B
€CTECTBEHHBIX HayKaX (MaTepwisi, BEUIECCTBO, HEPrus, SBICHUE, MPOIECC, CUCTEMa, HAyYHBIN
(daxT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIICAOBaHUE, HAOIIOJCHHUE,
U3MEpEeHHe, OSKCICPUMEHT W Jp.); YHUBEpPCAIbHBIE y4eOHbIC IeHCTBUS (TIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJSTUBHEIC), oOecneunBaromue (GopmupoBanue (¢(yHKIIMOHATHLHOU
TPAMOTHOCTH M COIMAJIBbHON KOMIIETEHIIMM OOYy4YaloIMUXCs; CIMOCOOHOCTh OO0YyYaronIuxcs
HUCITIOJIB30BAaTh OCBOCHHBIC MCKINCHUIITIMHAPHEBIC, MHPOBO33PCHYCCKHC 3HAHUA n
YHHUBEpCcaIbHbIC yueOHbIE IeUCTBUS B TO3HABATEIBHON U COITUAIbHOM MPaKTUKE.

MertanpeaMeTHble pe3yNbTaThl OTPAXKAIOT OBIAJCHUE YHHUBEPCATbHBIMU YUEOHBIMH
MO3HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

OByageHne yHMBEPCAJIbHBIMH Y4¢OHBIMH IIO3HABATEIbHBIMH ICHCTBUSIMH:
ba3zoBbIMH 1orMYecKUMH A€l CTBUSIMU:

CaMOCTOSITENIbHO (D OPMYNIHpPOBaTh U aKTyaJM3UpOBaTh NpoOJIeMy, BCECTOPOHHE €&
paccMmaTpuBaTth;

ONpeAeNaTh LEIU AESITeIbHOCTH, 3a/JaBas MapaMeTpbl U KpPUTEPUM HUX JIOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

WCIIOJIb30BaTh IMPH OCBOEHUM 3HAHUN NPHUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIACIATH
XapaKkTepHble TPU3HAKM TOHATHMM W YCTaHABJIMBATh MX B3aUMOCBSI3b, HCIIOJIB30BAThH
COOTBETCTBYIOILIUE MMOHIATUS AJIs1 OOBSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINM;

yCTaHaBJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXJAeHUsl (MHIYKTHBHBIC, JEIYKTUBHbBIE, [0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pacCMaTPUBAEMBIX SIBJICHHSX, (GOPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;



NPUMEHATh B IPOLECCE MO3HAHMS HCIOJIb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeNI, TPeoOpa30OBBIBATh MOJEIbHBIC TPEACTABICHUS — XUMHUYECKUH 3HaK (CUMBOM)
3IIEMEHTa, XUMHUeCcKas (popMyiia, ypaBHEHHE XUMUYECKON PeaKkMu — IMPH PELICHUN Y4eOHBIX
MIO3HABATENBHBIX M TPAKTUYECKUX 3a/ad, MPUMEHSATh Ha3BaHHbIC MOJEIbHBIC NPEICTaBICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y4a€MBbIX BEIIECTB U XUMUYECKUX PEaKIIHii;

Ba3zoBnIMU HccIe10BaATEeILCKUMH AeHCTBUSAIMU:

BJIaZIETh OCHOBAaMU METOJI0B HAYYHOT'O IMIO3HAHMUS BELIECTB U XUMHUYECKUX PEaKIIN;

dopMynHpoBaTh LENM M 3aJaddl  HCCIENOBAaHUS, WCIIOIb30BATh IIOCTABJICHHBIE U
CaMOCTOATENFHO C(HOPMYIHUPOBAHHBIC BOMPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHMS U OCHOBEI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HAaBBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHHMS M MPOBEACHUS YUYECHHUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATH 32 XOJOM IpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTb O00OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHMS, COCTABIATh OOOCHOBAHHBIM OTYET O MPOAETAHHON
pabore;

NpuOOpEeTaTh OMNBIT YYEHHYECKOH WCCIEOBATENLCKOH W IMPOSKTHOW JeSTEeIbHOCTH,
HPOSIBIISITh CIIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITENIBHOMY ITIOMCKY METOJIOB DEIICHHS
NPAaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHMS,

IIpuémamu padorsl ¢ nHGOpManueii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX WHGpopManmu (HAYYIHO-TIOMYISpHAs
JauTepaTypa XMMHUYECKOIO COJAEp:KaHMs, CIIpaBOYHble Iocodus, pecypcel HHTepHeta),
aHAJIM3UPOBaTh MH(DOPMAIMIO pPA3JIMYHBIX BHUJOB M (OPM MPEACTaBIEHUS, KPUTUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEIIPOTHUBOPEUNBOCTH;

dbopMynupoBaTh 3ampoCchl M MPUMEHSTH pa3IMyHble METOJbl MpPHU IOHCKE U OTOOpe
uHpopMaLnu, He0OOXOAUMOM Ul BBIIOJIHEHHsI YUeOHbIX 3a71ay ONpeesIEHHOIO THIIA;

nproOpeTaTh OMBIT UCMOIb30BAHUSA MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (OpMY IpelcTaBiICHUS MH(OPMaLUU (CXEMBI,
rpaduky, TuarpaMmsl, TaOJIUIBL, PUCYHKH U T. I1.);

UCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KAuyecTBE CpeACTBa Mpu paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUecCKue W MaTeMaTW4YecKHe) 3HaKu |
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU JAeHCTBHAMM:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKJaeMON TE€MBbI B XOJI€ UAJIOTa W/WIH JUCKYCCHH,
BbICKA3bIBATh HJICHU, q)OpMy.]'H/IpOBaTI) CBOHN HpeI[J'IO)KCHI/IS{ OTHOCUTCIBHO BBIITOJTHCHU A
MPEI0KEHHOM 3a/1a4u;

BI)ICTyrIaTI) C HpCSCHTaHHeﬁ pGSYJ'IBTaTOB HO3HaBaTeJII)HOI>'I JACATCIIbHOCTH, HOHy’—IeHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIIOJIHEHUH XUMHUYECKOTO
OKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO WCCICIOBAHHIO CBOMCTB W3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOTO MpoeKkTa M (OPMYIHUPOBATh BBIBOJLI IO pe3ylbTaTaM MPOBEAEHHBIX
WCCJICIOBAHMM MyTEM COTJIACOBAHUS MO3UIIMHN B X0OA€ 00CYXKICHUS U OOMEHA MHCHHUSIMH.



OBJj1ajieHNe YHHBEPCAJIBLHBIMHU PeryJIATHBHBIMH JeiiCTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IO3HABATENBHYIO JIESTEIBHOCTD,
ompenenss e€ Ieau W 33aJaud, KOHTPOJIMPOBATH M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allrTOPUTM JICHCTBHI NPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a1ad,
BbIOMpaTh Haubosee 3(P(PEKTUBHBIN CIIOCOO MX PEIICHHS C yYETOM IMOIYYE€HUSI HOBBIX 3HAHHUH O
BEILIECTBAX U XUMHYECKUX PEAKIHIX;

OCYIIECTBIIATh CAaMOKOHTPOJIb CBOCH JICATENIFHOCTH Ha OCHOBE CaMOaHalW3a W
CaMOOIICHKH.

NPEJIAMETHBIE PE3YJIbTATBI

[IpenMeTHBbIE pe3yNbTaTHl OCBOCHHUS IMPOTPAMMBI CPEIHETO O0IIero oOpa3oBaHHS IO
XUMUM Ha 0a30BOM ypOBHE OpHCHTHPOBaHBI Ha O0O0ECMEYCHHE MPEUMYIICCTBEHHO
o0mieo0pa3oBaTebHOM W OOMICKYJIBTYPHOW MOATOTOBKH oOOydaromuxcs. OHHM  BKIIOYAIOT:
cneuuduyeckne st ydeOHOro mpeaMera «XUMUS» HaydyHbIe 3HAHUS, YMEHHUS U CIIOCOOBI
JICHCTBUH 1O OCBOCHUIO, MHTEPIPETAIIMUA U MTPEOOPA30BAHUIO 3HAHUM, BUJIBI JCATEIBHOCTH IO
MOJYYCHUIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHUH B PA3JIMYHBIX YYEOHBIX U PEATbHBIX
JKU3HCHHBIX CHUTYaIlMsIX, CBSI3aHHBIX C XUMHUEH. B mporpamMme npeaMeTHbIC pe3yJbTaThl
NPEJICTABJICHBI 110 T0JIaM H3y4YCHUSI.

10 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckasi XUMUs» OTPaXaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUN: O XHUMHYECKOH COCTABISIOUICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SBJICHUH NPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIpaMOTHOCTH, HEOOXOJUMOM [UIs
pelIeHusT NPaKTUYECKUX 3aad M HSKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3I0POBBIO U IPUPOJIHON CpEnE;

BIIQJICHUE CHCTEMOM XMMMUYECKHUX 3HAaHUH, KOTOpas BKIJIIOYAET: OCHOBOIIOJIArarolIve
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs: 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Qopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHbIE O0O0BEM, YIVIEPOJHBIA  CKeEJNeT,
(GyHKIMOHAJIbHAS TpyMNa, paguKkail, U30Mepus, W30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YTJIEBOJAOPOABI, KUCIOPOJ- U a30TCOAEPKAIINE COCIUHEHMS, MOHOMEp, TOJIMMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COETMHEHNS); TEOPUU U 3aKOHBI (TEOPHs CTPOSHHS OPraHMYECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUs, JIE)KAIIUE B OCHOBE IOHUMAaHUS
OPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, OJy4YEeHUHU U 0€30I1aCHOM MCIOJIb30BAHNN BaXKHEUIINX OPraHUYeCKUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JEATEIBHOCTH YEI0BEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTepHbIE MPU3HAKU MTOHATHH, yCTaHABIUBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME MTOHATHUS ITPU ONMCAHUMN COCTABA, CTPOCHUS U
IIPEBPALICHUI OPraHN4YECKUX COEIMHEHU;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMUYECKYIO CHUMBOJIUKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) GOPMYJI OPraHMUECKUX BEIIECTB
Y YpPaBHEHUN XUMHUYECKHX pEaKLUi; U3rOTaBIMBAaTh MOJEIHM MOJEKYJ] OPraHUYECKHX BEIECTB
JUISL WILTIOCTPALMK X XUMHYECKOTO M IIPOCTPAHCTBEHHOI'O CTPOCHHS;

chOpPMUPOBAHHOCTh ~ yYMEHHUW  YCTaHaBIMBaTh  MPUHAIJICKHOCTh  M3YYEHHBIX



OpPraHMYECKHUX BEIIECTB [0 MX COCTaBy M CTPOCHHUIO K ONpEeNeNEéHHOMY Kiaccy/Tpymnie
COEIMHEHUI (yrieBonopoibl, KHCIIOpOJI- u a3zoTcojepxkKallne COEIMHEHMS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); 1aBaTh UM Ha3BaHUS 110 CUCTEMATUYECKON HOMEHKIIAType
(IUPAC), a Takxe NPUBOIWTH TPUBHAJIbHBIC HAa3BaHUS OTICIIbHBIX OPraHHYECKUX BEIICCTB
(3TWJIEH, TIPONWJICH, AaLETHJIEH, OSTHWIEHIJHMKOIb, TJMUEpUH, (eHon, Qopmaibaerun,
aleTanbleru]l, MypaBbuHasi KUCJIOTA, YKCYCHas KHUCIJIOTa, OJIEMHOBas KHCJIOTa, CTE€apuHOBas
KHCIIO0Ta, TII0K03a, (PpyKTO3a, KpaxMal, HeJIrI103a, MNINIHIH);

C(OPMHUPOBAHHOCTb YMEHHMs OIPENENIATh BHUJbl XMMHYECKOH CBSA3M B OPraHUYECKHUX
COEMHEHUAX (OJJMHAPHbIE U KPAaTHBIE);

c(OPMHPOBAHHOCTh YMEHHS NMPUMEHATH TOJO0KEHUS TEOPHH CTPOEHUS OPraHUYECKHUX
BemecTB A. M. bytiepoBa ansi 0O0bsCHEHHS 3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh COCTaB, CTPOCHHE, (uU3MUECKue U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MIPEJCTaBUTENIEH PA3IMYHBIX KJIACCOB OPIraHUYECKUX BEIIECTB
(MeTaH, 3TaH, STWJIEH, NPONMJEH, aleTwieH, OyragueH-1,3, merunOyraaueH-1,3, OeH3on,
METaHOJI, 3TaHOJI, STWICHIJINKOIb, INIUIEPUH, (EHOI, aleTalbJeru, MypaBbUHas U YKCyCHas
KUCJIOTBI, TJIOKO3a, Kpaxmai, LeJII03a, aMUHOYKCYC- Has KHUCJIOTa); WILIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUul C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPBS
(He(Th, TPUPOAHBIA Ta3, YroJib), CIOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB NEpepabOTKH;

C(OPMHPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYUCICHUS IO XUMHUYECKUM YPABHEHUSIM
(Maccbl, 00bEMa, KOMMYECTBA MCXOJHOIO BEIIECTBA WIIM MPOAYKTA PEAKIMU IO H3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJIHOT'O U3 MCXO/IHBIX BEIECTB UM MPOJYKTOB PEAKIIH);

C(OPMHPOBAHHOCT YMEHUH BIaJeTh CUCTEMOM 3HaHUH 00 OCHOBHBIX METOAAX
HAyYHOTO MMO3HAHUS, HCIOIb3YEMbIX B XMMHH MPH U3YyYEHUH BEIIECTB U XUMHUYECKUX SIBICHUN
(HabnrofieHue, U3MEpEeHUe, OSKCIEPUMEHT, MOJEIUPOBAHUE), UCIOIb30BaTh CUCTEMHbBIE
XUMHYECKHE 3HAHUS JIUTsl IPHHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHSIX, CBSI3aHHBIX
C BEIIECTBaMHU U MX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHH COOJIIOaTh MPaBUiIa MOJIb30BAHUA XUMHUYECKOM MOCy0i 1
71a00paTOpPHBIM 000PYOBAaHHEM, a TAKXKE MTPaBUiIa OOpAIllEHUs C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IJIAHUPOBAaTh M BBHINOJHATH XWMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus OpraHU4YEeCKUX BEIECTB IPU HAarpeBaHUU, MOJyYE€HUE ATHIIEHA U U3yUYEHHE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHMYECKUX BEIIECTB, JEHaTypauus OEIKoB Mpu
HarpeBaHuM, I[BETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUHU C IPAaBHJIAMHU TEXHHUKH 0€30MaCHOCTU
npu oOpallleHUuu ¢ BEIEeCTBaMHU U JJaOOpaTOpHBIM 00OpY/IOBAaHUEM, IPEJICTABISTh PE3YIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd u
(GbopMyIHpOBaThH BHIBO/IBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUECKH aHAJIM3UPOBATh XUMHUECKYIO HH(OpMAILHIO,
noJy4aeMyro U3 paszusix ucrounukos (CMU, UntepHer u np.);

c(OpMUPOBAHHOCTh YMEHHH COOMI0JaTh MpaBWiIa HKOJIOTMUYECKH I[eJIecO00pa3HOro
MOBE/EHNA B OBITY M TPYAOBOM [EATENbHOCTH B LEISIX COXPAHEHMsI CBOEro 3/I0pOBbS U
OKpY’Karollled MPUPOIHOM cpenbl; 0CO3HABATh OMACHOCTb BO3JCHCTBHS Ha >KMBBIE OPraHU3MBI
onpeAeNéHHBIX OpraHMYeCKUX BELIeCTB, MOHMMas cMbici mnokaszarens [IJIK, moschate Ha



npuMepax crnocoObl YMEHBUICHHUS M IMPEIOTBPAICHHUs] UX BPEIHOrO BO3JECHCTBUS Ha OpraHU3M
YeJIOBEKa;

11-12 KJIACC

[IpenmerHble pe3yibTaThl OCBOEHUS Kypca «OOm@as W HEOpraHMuYecKas XHUMUS
OTPAXKAIOT:

C(OPMHUPOBAHHOCTh IPEJACTABICHUM: O XMUMMYECKOH COCTaBIISIOIIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUM B IO3HAHUM SIBIEHUH HpPUPOAbI, B (OPMHUPOBAHUU
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUs] NPAaKTUYECKUX 3aJad ¥ SKOJIOTMYECKM OOOCHOBAHHOIO OTHOILEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;

BIIQJICHUE CHCTEMOM XMMHUYECKUX 3HAHUH, KOTOpass BKJIIOYAET: OCHOBOIIOJIArarolue
NOHATHS (XUMHUYECKUI JIEMEHT, aTOM, M30TOI, S-, P-, J-3JIEKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIPHBIH O0BEM, BaJCHTHOCTh, AJIEKTPOOTPHIATEIBHOCTD, CTEICHb
OKHMCIICHMsI, XMMHYECKas CBS3b (KOBAJEHTHAs, MOHHAs, METaNIM4yecKas, BOJIOPOJHAs),
KPUCTAJZIMYECKAss  PEIIETKA, THUIIBI XMMHMYECKHX  pEakUud, pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT JUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEND, CKOPOCTH
XMMHUYECKON peakluu, XUMUYECKOE PABHOBECHUE; TEOPUH U 3aKOHBI (TEOPHS SJIEKTPOIUTHUECKON
auccouranuu, nepuoanueckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUs MacChbl BEUIECTB,
3aKOH COXPAHEHHUS M NPEBpAIlEHUs SHEPIMM IPU XUMHUYECKUX DPEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXkKalllue B OCHOBE IOHUMAaHUS
IPUYMHHOCTUA U CUCTEMHOCTH XMMHYECKHX SIBICHUMN, (PaKTOJIOTHYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU M Oe30MacHOM MCIIOJIb30BAaHUM BA)KHEHIIHMX HEOPraHWYECKUX BEILECTB B
OBITY M IPAKTHUUYECKON JEATEIIbHOCTH YEI0BEKa;

c(OpPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTE€pHbIE NMPU3HAKU MOHATUH, YCTaHABIUBATb
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOILME IOHATUSA NPU ONHMCAHUU HEOPraHMYECKHX
BELIECTB U UX NPEBPAILECHUN;

c(OpMUPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JJII COCTaBJICHHS
dbopMyn BelIECTB M YpaBHEHUH XUMHYECKHX pEaKIM; CUCTEMaTHUYECKyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHs OTICIBHBIX HEOPraHWYECKUX BEINECTB (YrapHbIi Tras,
YIJIEKUCIIBIN Ta3, aMMUaK, raléHasl U3BecThb, HeraléHasi U3BeCTb, IUThEBas COJIa, MUPUT U JIp.);

c(OpPMHPOBAHHOCTb YMEHHUH ONpeNeNATh BaJICHTHOCTh U CTENEHb OKUCIECHHUSI XUMHUUECKUX
3JIEMEHTOB B COEIMHEHUX PA3JIMYHOrO COCTABa; BUJ XMMHUYECKON CBS3U (KOBAJICHTHAs, HIOHHAS,
METAJIJIMYECKasl, BOJOPOJHAsA) B COCAUHEHMSX; THUIl KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJpHas, MOHHAas, METalJIMYecKas); XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUN YCTAHABIIMBATH NMPUHAJIEKHOCTh HEOPraHMUECKHUX BELIECTB
[0 UX COCTaBY K ONpPEJeNEHHOMY KJacCy/Tpylie COeIMHEHUN (IIPOCThie BELIeCTBa — METaLIbI
Y HEMETAaJUIbI, OKCHU/Ibl, OCHOBAHUS, KUCIOThI, aM(OTEpHBIE THIPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHUI pacKpblBaTh CMBICH Mepuoandeckoro 3akona JI. .
MennieneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HPYIOUIYIO, OOBSICHUTENBbHYIO H
MPOTHOCTUYECKYIO (YHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHHM  XapakTepu30BaTh DJIEKTPOHHOE CTPOEHHE AaTOMOB
XUMHYECKHX 31eMeHTOB 1—4 neprnoaos llepnoaudyeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB /1.
W. MenperneeBa, UCMONb3YsS TMOHITUS «S-, P-, O-3JIEKTPOHHBIE OPOMTANIN», «IHEPreTUUYCCKUE
YPOBHUY»; OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHMSI CBOWCTB XHUMHUYECKHMX JJIEMEHTOB M MX



COEMHEHMH MO nepuoaaM U rpynnam [lepuoauyueckoil cucTeMbl XUMUYECKUX 3eMeHToB [, U.
Menneneena;

c(OPMUPOBAHHOCTh YMEHUI1 XapaKTepH30BaTh (OMUCHIBAT) OOIIHE XMMUUECKHE CBOWCTBA
HEOPraHMYECKUX BEILIECTB Pa3IMYHbIX KJIACCOB; MOATBEP)KIATh CYIIECTBOBAHHWE I'€HETHYECKOU
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IIOMOILIBIO YpPaBHEHUIl COOTBETCTBYIOIIUX
XUMUYECKUX PEaKLUi;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(UUIUPOBATh XUMHUYECKHE PEAKLUUU IO Pa3IuYHbIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroliuX BeUIECTB, TEIJIOBOMY d3(PQEeKTy peakuuu,
M3MEHEHUIO CTENCHEeH OKUCICHUS 3JIEMEHTOB, 0OPAaTUMOCTH PEaKlUU, YYaCTHIO KaTalln3aTopa);

c(OpPMHPOBAHHOCTh YMEHHUI COCTABIATh YPAaBHEHUS PEAKLUN pa3IMYHBIX THIIOB; MOJHbIE
U COKpaIEHHBIC YPaBHEHHUS PEAaKIUH MOHHOTO OOMEHa, YUUTBIBAsl YCIOBHS, IIPU KOTOPBIX 3TH
peaKuuu UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIUH, IOATBEPKAAIONINEC KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB; pACIO3HABaTh OIBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH PACKPBIBATh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHHUSI SJICKTPOHHOTO OanaHca ATHX PeaKIuii;

c(OpMUPOBAHHOCTh YMEHUHN OOBSCHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKIUu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHYECKOTO PAaBHOBECHS B 3aBHUCUMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [lartense);

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEpPU30BaTh XUMHUYECKHE IIPOLIECCHI, JIEKAIIUE B OCHOBE
MPOMBIIIJICHHOTO TMOJY4YeHUS CEPHOW KHUCIOTHl, aMMHUaka, a Takxke CchHopMHUpPOBaAaHHOCTH
Ipe/CTaBiICHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U SKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHHMH TMPOBOJIUTH BBIYMCICHUS C HCIOJb30BAHUEM TOHSATHUS
«MaccoBasi 0N BEIECTBA B PAcTBOpe», OOBEMHBIX OTHOILIEHUI Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Ui 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOTO 3¢ (dexra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUia MOJb30BAHUS XUMHUUYECKOW MOCYI0N U
1abopaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUia OOpaIleHus C BEUIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUU I[IJIAHUPOBATh M BBIIONHITH XUMHUYECKUH JKCIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallM3aTopa, OINpEAEICHUE Cpeabl
PacTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCAIBHOI'O MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklMd HMOHHOro OOMEHa, KAaueCTBEHHbIE pPEaKlMM Ha
cynb(ar-, KapOOHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI; PEIIEHUE SKCIIEPUMEHTATIBHBIX
3ama4y no temMaM «Mertamiel» U «HemeTamibl») B COOTBETCTBUM C NPaBWJIAMU TEXHUKU
0€30I1aCHOCTH MPH 0OpAIlleHUH C BELECTBAMU U JIAOOPaTOPHBIM 000pyI0BaHUEM, IIPECTABIIATh
pe3ynbTaThl XUMUYECKOTO JKCIEpPUMEHTa B (OopMe 3alicH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuit 1 GopMyITHPOBATH BBIBOJBI HA OCHOBE ITHX PE3yJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIM3HPOBATh XUMHUUYECKYI) HH(POPMAIIHUIO,
noJiy4yaeMyro u3 pa3Hbix ucrounukon (CMU, UnTepuer u np.);

c(OpMUPOBAHHOCTh YMEHUH COOJIOAAaTh MpaBWiia SKOJOTMYECKH 1eJIecoo0pa3Horo
MOBE/EHNA B OBITY M TPYIOBOM [EATENbHOCTH B LENSIX COXPAaHEHMsI CBOEro 3/I0pPOBbS U
OKpY’Karolled MPUPOJHON cpenbl; 0OCO3HABATh OMACHOCTh BO3/JCHCTBHS Ha >KMBBIE OPTaHU3MBbI



onpeenéHHBIX BELIECTB, MOHUMas cMbich nokasarens [1/IK, moscHsaTh Ha mpuMepax crnocoObl
YMEHBLIEHUS U MPEAOTBPALIEHUS UX BPEAHOTO BO3ACHCTBUS Ha OPTraHU3M YEJIOBEKa;

COILEPKAHHUE YYEBHOI'O TIPEJMETA «XUMMUS»
10 knace. Oprannyeckasi XuMust
Teopernyeckne 0CHOBbI OPraHU4eCKOH XUMHUH

[IpenMer opranuveckoil XUMUU: €€ BOZHUKHOBEHUE, Pa3BUTUE U 3HAUYCHUE B MOJIYUCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi cTpoeHus opraHuueckux coequuenniit A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (DOPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
nzoMepus. XuMudeckas CBsI3b B OpraHM4eCKUX COCTUHEHUSIX — OJWHAPHBIC U KPATHBIE CBSI3U.

[IpencraBnerrie o  KiaccuUKAMM  OpPraHUYECKUX  BemecTB. HomeHkmarypa
OpraHWYECKUX COCIUMHEHUN (CHCTeMaTH4ecKas) M TpHUBUAIbHBIE Ha3BaHUS BaKHEHIIMX
IIpEJICTaBUTEIIEN KIIACCOB OPraHUYECKHUX BEIIECTB.

DKCHepUMEHTAIBHBIE METO/IbI U3YUYECHHs BEIIECTB U UX MPEBPAILICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB MU MaTepHuaJaMH Ha UX OCHOBE;, MOJEIMPOBAHUE MOJEKYI
OpraHMYECKUX BEIIECTB; HAOIIOJeHHEe U ONUCaHHe JEMOHCTPAIIMOHHBIX OMBITOB IO
MIPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHuu (IUIaBjeHue, 0OyTrJIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKMH psia. MeraH u 3TaH — mpocrenmue
IPEJICTABUTENIN aJKAaHOB: (U3NYECKME U XMMHUYECKHE CBOMCTBA (peakuMM 3aMelleHus u
TOpEHUs ), HaXOXACHUE B IPUPOJIE, TOJIYyUEHHE U TPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psAf. OTUIEH U MPONUJIeH —
OpOCTEHIINE MPEICTABUTENN AIKEHOB: (U3MYECKMEe W XHMHYECKHE CBOicTBa (peakuuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHNUS, TUAPATAllUU, OKUCICHHUS U MOJIMMEpU3alluM), MOIyYeHUEe U
IIPUMEHEHHUE.

Ankanuensl. byranuen-1,3 u merunOyraauen-1,3: cTpoeHue, BaKHeHIINe XUMUYECKHUE
cBo¥icTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, T'OMOJIOTMYECKUH psA. ALETWIeH —
IPOCTEHIINN MPECTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3NUECKHNE U XMMHUYECKHUE CBOWCTBA
(peakuuy rMIPUPOBAHUS, TAJIOT€HUPOBAHUS, TUAPATAIIY, TOPEHHUS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NUECKHE U XUMUUYECKHE CBOMCTBa (peakiuu
raJJoOTeHUPOBAHUS M HUTPOBAHUS), TMOJY4YEHHUE W TpUMEHEHHe. TOoJyoJsl: COCTaB, CTPOEHHE,
¢u3nyeckue U XUMHUYECKUE CBOMCTBA (peaklMy raloreHUPOBAHUS U HUTPOBAHUS) MOIydYeHUE U
npuMeHeHHe. TOKCHMYHOCTh apeHoB. ['eHeTHueckas CBA3b MEXIy YIVIEBOAOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[IpupoaHble HCTOYHUKH YTJIEBOAOPOJOB. [IpupoaHbIil Ta3 U MonyTHbIE HEQTAHbIE ra3bl.
Hedts u e€ mpoucxoxaenue. CnocoObl mnepepabOTKH HEPTU: NEPEeroHKa, KPEKUHT
(TepMHUYECKH, KaTaTUTHUeCKuil), muponus. [IpoaykTel nepepaboTku HepTH, UX TPUMEHEHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOAYKTHI €ro NepepaboTKH.

OKClepUMEHTANIBHBIE METOABI M3YUEHUS BEUIECTB M MX IPEBPALICHUI: 03HAKOMJIEHHE C
o0pa3iaMu miacTMacc, KayuyykoB U pe3uHsbl; Kojutekuuu «Hedp1b» u «Yromnb»; MoaenupoBaHue
MOJIEKYJ YIJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX; MPOBEACHUE MPAKTUYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUIIEHA U U3YUYEHUE €r0 CBOMCTB.



PacuérHbie 3a1a4u
Bbruuciienuss mo ypaBHEHMIO XUMHUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIINH).

Kucaopoacoaepxamme oprannyeckne coeiMHeHUs!

IIpenenpHbple OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAHOJ: CTpPOEHHE, (U3UYECKUEe HU
XMMHUYECKHE CBOICTBA (peakUMU C AKTUBHBIMU METaJUIaMH, TaJoOreHOBOAOPOAAMH, FOpPEHHUE),
IpUMeHeHHe. BogopoHble CBSI3M MEXAYy MOJIEKYJIaMU CIUPTOB. JlelicTBHE METAHONIA U 3TAHOJIA
Ha OpPraHU3M YEJIOBEKA.

MHoOroaToOMHBIE CHOUPTBHL. DTWICHIJIMKOJIb W TJIMLEPUH: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHUCTBUE CO ILIEJTOYHBIMUA METAJNIAMH, KaUECTBEHHAsl peakLns Ha
MHOr0OaTOMHbIE cHupThl). /JleficTBue Ha opraHusm uenoBeka. lIpuMeHeHue riauuepuHa u
STUJICHTJIUKOJISL.

@DeHOoJI: CTPOCHHME MOJIEKYJIbl, (pU3MUecKHe M XHMMUYECKHe CBOicTBa. TOKCHYHOCTB
denona. [Ipumenenue genona.

Anpnernnpl U KetoHbsl. PopMmanbpieruj, auneTaabAeTHA: CTpoeHue, (GU3UYEecKue Hu
XMMHUYECKHE CBOMCTBa (peakUuu OKHMCIEHHS U BOCCTAaHOBJIECHHS, KAayeCTBEHHBIE PEaKLIMN),
[OJIy4Y€HUE U IPUMEHEHHE.

AneToH: cTpoeHue, (U3NYECKHMEe M XWMHYECKHE CBOWCTBA (pEakIMH OKHUCICHUS H
BOCCTAHOBJIEHMSI ), IOJy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/IebHbIE KapOOHOBBIE KUCIOTEL.. MypaBbuHas U YKCyCHasi KUCJIOTBI:
CTpoeHue, pU3NUECKUue 1 XUMHUECKUE CBOMCTBA (CBOWMCTBA, 00LIME JUIsl KJlacca KUCIOT, peakLus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CroxHble 3¢upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ' MApOIN3 CIOKHBIX 3(hUpOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. bruosorudeckas poib KUPOB.

VYrieBobl: cocTaB, KiaccU(pUKaIUs YIIIeBOIOB (MOHO-, TU- U MOJUcaxapu/ibl). [ moko3a
— MPOCTEHIINI MOHOCAaXapu: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbl, (U3NUECKHUE U XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcunom wmenu(Il), okucieHne amMMuadyHBIM PACTBOPOM
okcuna cepebpa(l), BoccTaHOBIEHHE, OpOXEHHE TIUIIOKO3bI), HaXOXKJIEHHE B MPUPOJE,
npuMeHeHue, Ouosoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3bI.

Caxapoza — MpeACTaBUTENb AMCAXapUIOB, TMAPOJU3, HAXOXKJIECHUE B IPUPOAEC U
IIPUMEHEHHE.

Kpaxman u nemiono3a kak npupoiHbie noauMepsl. CTpoeHHe Kpaxmalia U LEUII0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs peakus ¢ HoJIoM).

DKcriepuMEHTAIbHbIE METOJbl M3YyUEHHUsl BEIECTB M HUX MPEBpAIlCHUN: MpPOBEACHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
peaKkIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcuaoMm Meau(Il)), MHOroaromHbIX
cnupToB (B3aumojeiictBue rmuepuHa c¢ ruapokcugoMm wmenu(Il)), amprerngoB (okucieHue
aMMHUauHBIM pacTBOpoM okcuaa cepedpa(l) m ruapokcupom wmemu(Il), B3ammoneiicTBue
KpaxMasia c HOJO0M); IpOBEACHHWE NPAKTUYECKOH paboThI: CBOHCTBA pacTBOpa YKCYCHOM
KHUCIIOTBHI.



PacuéTrnble 3a1aun

Bbruuciienuss mo ypaBHEHMIO XUMHUECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBa
MCXOJHOTO BENIECTBA WM TPOAYKTA PEaKIMU 1O HM3BECTHBIM Macce, O00BhEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEIECTB WU MPOIYKTOB PEAKIIUH).

A3oTcoaepxkaliue OpraHudeckue coeJuHeHus1

AMuHBI. MeTUIaMUH U aHWIMH: COCTaB, CTPOCHHUE, GPU3UIECKHE U XUMHUYECKUE CBOMCTBA
(ropeHue, B3aMMOIEHCTBHE C BOJOW U KUCIIOTAMH).

AMMHOKHUCIIOTBI Kak aM@oTepHble OpraHuueckue coeauHeHus. Duzudeckue u
XHMHUYECKHE CBOWCTBA aMHHOKHCIOT (Ha TpuUMepe TJMIHMHA). buojornyeckoe 3HauYeHUE
aMUHOKHUCIOT. [lentuas.

benku kak npupoaHbIE BBICOKOMOJEKYJSPHbIE cOenMHEHUs. llepBUuHas, BTOpuyHas U
TpeTHYHasi CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OENKOB: THUIPOIH3, JICHATYpPAIUs,
KaueCTBEHHbBIC PEaKIMK Ha OENKHU.

DKCHepUMEHTAIBHBIE METOJIbI M3YyUYCHHUS BEIIECTB M MX IPEBpAlCHUI: HAOIIOJCHUE U
OMKCAaHHUE JEMOHCTPALIMOHHBIX OIBITOB: JACHAaTypalus OENKOB MpH HarpeBaHUU, I[BETHHIC
peakiuu OeIKOB.

BoicokoMosieKy JIsIpHbIE COeTMHEHUS

OCHOBHBIE TOHSATUS XUMHU BBICOKOMOJIEKYJIIPHBIX COCAMHCHHI: MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3AINN, CPEAHAS MOJIeKyspHas Macca. OCHOBHBIC
METO/JIbI CHHTE3a BEICOKOMOJICKYIISIPHBIX COCTMHEHUH — TOJIMMEPU3AIIHS U TTOJUKOHICHCAITUS.

[TnactmMacchl  (MOJNIMATUIICH,  MOJIMNIPONUJICH,  MOJIMBHHHIXJIOPUI,  TOJHCTHPOII).
HarypasibHblii U CHHTETHYECKHE Kaydyku (OyTaJleHOBBIN, XJIOPOIPEHOBBIA M WU3OMPEHOBBIN).
BonokHa: HarypaibHbIe (XJIONIOK, WIEPCTh, MIENK), HCKYCCTBEHHBIC (AI[ETaATHOE BOJIOKHO,
BHCK03a), CHHTETHYECKHUE (KaIllPOH M JIABCaH).

DKcrepuMEHTAIbHBIE METOAbl U3YUEHHUsS BEUIECTB M MX MPEBPAIICHUI: 03HAKOMJICHHE C
o0pa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

Me:xknpenameTHble CBSI3U

Peanuszanus MeXnpeaMeTHBIX CBA3€H Mpu M3ydyeHUU opranuyeckoil xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHSITUH, SABJISIOLIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHOHAYYHOI'O IIUKJIA.

OOwre ecTeCTBEHHO-HAay4YHbIE MOHATHUSA: SBJICHHME, HAy4YHbIH (akT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KIacCU(pHKAIMs, MEepPUOJANYHOCTb, HAOIIOJCHNUE, HW3MEpEHue,
DKCIEPUMEHT, MOJIEIIUPOBAHHUE.

@dusuka: MaTepus, D3HEPIUsa, Macca, aToM, DJJEKTPOH, MOJIEKYyJa, JHEPreTUYECKHH
YPOBEHB, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSHUE BEILECTBA, (PU3MUECKUE BEIUYUHBI U
€AMHMIIBI X U3MEPEHUSI.

buonorus: kinerka, opranusm, Ouocdepa, oOMEH BelIeCTB B OpraHuzMme, (OTOCHHTE3,
OHMOJIOTHYECKH aKTUBHbBIE BellecTBa (OEIKU, YIIIeBObL, JKUPHI, (PEpMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIbI, TOJE3HbIE HCKOMAeMbIe, TOIUIUBO, PECYPCHI.

TexHonorusa: NUILEBBIE MPOAYKTHl, OCHOBBI pAlMOHAJIBHOIO TMTAHUSA, MOIOIIUE
CPEICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHME Ipenaparbl, MaTepualbl U3 HCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.



10 KJIACC. OBIIIAS U HEOPTAHUYECKASA XUMUSA
TeopeTruvyeckue OCHOBbI XUMHHU

XuUMUYECKUH deMeHT. AToMm. Sapo aTomMa, HW30TONBL. DIEKTPOHHAs 000JI0YKa.
DHepreTHyeckue ypoBHH, MOIYyPOBHH. ATOMHBIC OpOHUTaNu, S-, P-, d-anemeHTh. OCOOCHHOCTH
pacnpezneneHuss 3JIEKTPOHOB 110 OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETBIPEX NEPUOOB.
DneKTpoHHask KOH(GUTYpalus aTOMOB.

[lepnonnueckuit 3axkoH u Ilepuoamueckas cucrema xumudeckux snemeHtoB JI. .
MenpneneeBa. CBs3p NepUOAUYECKOTO 3akoHa U Ilepuonnueckold CHCTEMBI XHWMHYECKHX
sneMmeHToB JI. M. MenaeneeBa ¢ COBpEeMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU IIPOCTHIX U CIOXHBIX BELIECTB
10 TpyNIaM U nepuojam. 3HaueHUe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBA3b. BUIbl XUMHUYECKOW CBSA3M (KOBAJICHTHAs
HEMoJIsSIpHasl W TOJISIpHAsi, MOHHASA, METaJJIMYecKas). MexaHu3mbl 00Opa3oBaHUsI KOBaJEHTHOU
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DNEeKTpOoOTpULIATENbHOCTh. CTeneHb OKuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsTue o aucnepcHbIX cucreMax. VIcTuHHBIE U KOJTOUIHBIE pacTBOpbl. MaccoBas 1o
BELIECTBA B pacTBOpE.

Knaccuukanuss HeopraHndeckux coeanHeHwid. HoMeHKmaTypa HEOpPraHWYeCKHX
BELECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumuyeckas peakuus. Kiaccupukanus XMMHYECKUX pEaKIUil B HEOPTaHUYECKOW U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAHEHHUs MAacChl BELIECTB; 3aKOH COXPAHEHMS U MPEBpALCHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakuuu, €€ 3aBHCUMOCTh OT Pa3IMYHbIX (akTopoB. OOpaTUMble peakluu.
Xumuueckoe paBHoBecHe. DaKTOpbl, BIUSAIOIIME HA COCTOSIHUE XUMHYECKOIO PaBHOBECHS.
ITpunnun Jle larense.

OnexTponuTuyeckas auccounanus. CuinpHble U cinadble 3eKTposnThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCHAas, HEWTpanbHas, IienoudHas. [loHsTHe O BOJOPOAHOM IOKa3aTelne
(pH) pactBopa. Peakiuu woHHOrO OOMeHa. ['MIPONNW3 HEOPraHWYECKUX M OPTraHUYECKUX
BELIECTB.

OKuCINTENBHO-BOCCTAHOBUTEINIbHBIE peakiuy. [loHsATHe 00 3ieKTposn3e paciiaBoB U
pacTtBOpoB couieid. [IpuMenenune anexkTponusa.

OKCIepUMEHTANIBHBIE METOBl M3YYECHMs BEIIECTB M MX IPEBPALLEHUI: NEMOHCTpaLus
tabmun «[lepumoguueckas cucrema xumuueckux sneMmeHToB JI.M. MeHnneneeBay; u3yueHue
MoJenell KpUCTAIIMYECKUX peIEToK; HaONIoJeHHe U OIMCaHWe JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3IoXKEeHHE MEpOKCHAa BOAOpPOJAa B IPUCYTCTBUU KaTajln3aropa,
OIIpeZIeNIEHNE Cpelbl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKIUH
MOHHOTO OOMeEHa); MpOBEACHHUE MpaKTU4YeCKOH paboThl «BiusHue pa3nuyHbIx (aKTOpOB Ha
CKOPOCTh XUMUYECKOU PEAKII.

PacuérHble 3agaun
Pacuétel mo ypaBHEHUSIM XUMHUYECKHMX pEaKUUid, B TOM YHUCIE TEPMOXHUMHUUYECKHE
pacu€Thbl, pacu€Thl C UCTIOIB30BAHUEM MOHITHS «MACCOBAsI 10JIS1 BELIECTBAY.



Pa3nen 2. Heoprannueckass Xumus

Hemeramnsl. Ilomoxenue HemeraiioB B Ilepuogudeckoil cHUCTEME XUMHUYECKHX
anementoB J[.M. MenneneeBa M 0OCOOEHHOCTH CTpOEHHUS aToMoB. DuzNyecKue CBOMCTBA
HEMETAJJIOB. AJUIOTPONHS HEMETANIOB (Ha pUMepe KUCIopoa, cepsl, hocdopa u yriepoaa).

XUMUYEeCKHEe CBOWCTBAa BaKHEHMIIMX HEMETA/NIOB (TaJIor€HOB, cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpeMHHUA) U UX COSAMHEHUN (OKCUA0B, KUCIOPOJICOIEPKAIIUX KUCIOT, BOJIOPOAHBIX
COC/IMHEHUH).

IIpuMeHeHNne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Merasisl. [lonoxenue Merawuios B [lepuoanueckol cucreMe XUMUYECKUX 2JIEMEHTOB /1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHSI JEKTPOHHBIX 000JIOYEK aTOMOB MeTaiuioB. OOIue
¢dusznveckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psiji HaNPsSHKECHUN
METaJIOB.

XHWMHYECKHUE CBOMCTBA BAXHEHIIUX METAJUIOB (HATPUH, KalWi, KaJbIMi, MarHuu,
ATIOMUHUM, IUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIH.

OO6mme crocoObl momyueHus: MetauioB. Meramryprus. Kopposus metamioB. CriocoObt
3alUTHl OT KOppo3uu. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE.

DKCHEePUMEHTAIBHBIE METOAbl HM3YYCHHS BEIIECTB M UX IMPEBpALICHUN: HU3YYCHHUE
KOJUIEKIIMKU «MeTamibl U CIUIaBbl», OOpa3lOB HEMETAIOB; PEIIEHHE HSKCIEePUMEHTATBHBIX
3amad; HAONIOJIGHWE W OINMCAaHWE JIEMOHCTPAlMOHHBIX H  J1a0OPAaTOPHBIX  OMBITOB
(B3auMojIeliCTBHE TUAPOKCHIA aTIOMUHHUS C PAacTBOpPaMH KHCIOT W IIEJOoYeil, KaueCTBEHHbBIC
peaKIuy Ha KAaTHOHBI METAJLJIOB).

PacuérHnie 3agaun
Pacuérbl Maccel BemecTBa Ui 00bEMA ra3oB MO M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJHOTO M3 YYacTBYIOIIUX B PEAKIMU BEIICCTB; pacdéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMu M ;KAU3Hb

Ponp xumum B oOecmeueHUM OSKOJOTHYECKOW, OSHEPreTMYecKOoW ¢  MHUIIeBOU
0e30MacHOCTH, Pa3BUTUM MeAUIMHBL [lOHSATHE O HAyYyHBIX METOJaX MO3HAHHs BEUIECTB W
XUMHYECKHUX PEaKIUM.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUNAX MPOMBIIIICHHOTO TOJYYCHUS
Ba)KHEHIITNX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MaTEPHAJIOB: BA)XXHEHIITME CTPOUTEIIbHBIE MaTepHaIbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPackKd, CTEKIJIO, KepaMuKa, MaTepuayibl ISl DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpATIbHbIC yI0OpEHUSI.

XUMHS U 3I0pOBbE 4YENIOBEKA: MpaBHJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENAPATOB;
mpaBuiia 6€30MacHOTO HCIOIb30BaHMsI MPENapaToB OLITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

Me:xnpeamerHbie CBA3H
Peanu3zanus MexXnpeIMETHBIX CBSA3EH NMPU M3YUEHUU O0Iel U HEOpraHM4YeCKOH XUMHUH B
11 xnacce ocyuiecTBiseTcs 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH,
TaK U MOHSTUMN, SBISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.
OOme ecTecTBEHHO-HAYYHbIE MOHSATH: HAayuyHBIH (pakT, rumoTesa, 3aKoH, Teopus,
aHanmu3,  CHHTe3,  Kiaccuukauus,  MEepUOJUYHOCTh,  HaONIONEHHE,  AKCIEPUMEHT,



MOJIeJTMPOBaHUE, U3MEPEHUE, SIBICHUE.

®dusnka: martepus, YHEprus, macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
pPaOaKTUBHOCTh, MOJICKYJIa, SHEPreTUUYCCKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3MUYECKUE BEIMUYMHBI U SAHMHUIIBI X U3MEPECHHSI, CKOPOCTb.

buonorus: kierka, opraHusMm, JKocHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

I'eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOMIAeMBbIE, TOTINBO, PECYPCHI.

Texnonorusa:  XUMHYECKas  MPOMBIIUIEHHOCTb,  METAJULYyprusi,  MPOU3BOACTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBINIJICHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTEpUANIOB, 3JEKTPOHHAS MPOMBIIUICHHOCTD,
HAaHOTEXHOJIOTUHU.



Ka.ne}u]apno - TEMATHIECKOEC IIJIAHUPOBAHUE 10 kaacc

Ne Tembl Tema Kou-Bo
4acoB
I'naga | Teopuss XMMHYECKOrO CTPOCHMS OpraHUYeCcKUX coenuHeHui. [Ipupona 6
XUMHUYECKUX CBSI3EH.
I'naBa |l [IpenenbHble YIIeBOJOPOIbI - AIKaHbI 4
I'naBa Il Henpenenpabie yrieBoaopoas! (ATKEHBI, ATKAUCHBI U AJIKUHBI) 5
I'naBa IV ApeHbl (apoMaTHYECKHE YIIIEBOJOPOIbI) 2
I'maBa V [IpupoaHbIe HICTOYHUKH U NTepepaboTKa yrieBOJ0POI0B 3
I'naBa VI Cruptsl U HEHOBI 6
I'masa VI AJbIeruipl, KETOHBI B KApOOHOBBIE KUCIIOTHI 6
I'maBa VIII | Cnosxxnbie a¢upsbl. XKupbl 3
HUroro: 35
KanennapHo - rematuueckoe mianupoanue 11 kiace
Ne Tembl Tema Koxr-0
4acoB
I'naBa | VYrieBo bl 5
I'naBa Il A3oTcoieprkalye opraHn4eckie CoeIMHeHus 6
I'nasa Il XHMHS IOJIMMEPOB 7
I'naBa IV Baxneiiimme xumMudeckre MOHITHS U 3aKOHbI 7
I'maBa V CtpoeHue BeniecTra 5)
I'naBa VI XUMUYECKHE peakliuu S)
Uroro: 35
KanenaapHo - TemaTudeckoe mjiaHupoBanme 12 kiacc
No Tembl Tema Koxr-s0
4acoB
I'nasa | PacTBopb! 7
I'naBa |l DNEKTPOXUMHUECKHUE PEaKIIuI 4
I'nasa Il Mertaibl 11
I'naBa IV Hewmeramibl 7
I'maBa V XUMHUS U )KU3Hb 5
HUroro: 35
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